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Abstract

Background: Pregnant and breastfeeding adolescents and young women living with HIV (AYWLH) have lower reten-
tion in prevention of mother-to-child transmission (PMTCT) services compared to older women.

Methods: We evaluated a differentiated service model for pregnant and postnatal AYWLH at seven health facilities in
western Kenya aimed at improving retention in antiretroviral treatment (ART) services. All pregnant AYWLH < 25 years
presenting for antenatal care (ANC) were invited to participate in group ANC visits including self-care and peer-led
support sessions conducted by health facility nurses per national guidelines. ART register data were used to assess
loss to follow-up (LTFU) among newly-enrolled pregnant adolescent (< 20 years) and young women (20-24 years)
living with HIV starting ART in the pre-period (January-December 2016) and post-period (during implementation;
December 2017-January 2019). Poisson regression models compared LTFU incidence rate ratios (IRR) in the first six
months after PMTCT enroliment and risk ratios compared uptake of six week testing for HIV-exposed infants (HEI)
between the pre- and post-periods.

Results: In the pre-period, 223 (63.2%) of 353 pregnant AYWLH newly enrolled in ANC had ART data, while 320
(71.19%) of 450 in the post-period had ART data (p=0.02). A higher proportion of women in the post-period (62.8%)
had known HIV-positive status at first ANC visit compared to 49.3% in the pre-period (p <0.001). Among pregnant
AYWLH <20 years, the incidence rate of LTFU in the first six months after enroliment in ANC services declined from
2.36 per 100 person months (95%Cl 1.06-5.25) in the pre-period to 1.41 per 100 person months (95%Cl 0.53-3.77)

in the post-period. In both univariable and multivariable analysis, AYWLH < 20 years in the post-period were almost
40% less likely to be LTFU compared to the pre-period, although this finding did not meet the threshold for statistical
significance (adjusted incidence rate ratio 0.62, 95%C| 0.38-1.01, p=0.057). Testing for HEl was 10% higher overall in
the post-period (adjusted risk ratio 1.10,95%Cl 1.01-1.21, p=0.04).

Conclusions: Interventions are urgently needed to improve outcomes among pregnant and postnatal AYWLH. We
observed a trend towards increased retention among pregnant adolescents during our intervention and a statistically
significant increase in uptake of six week HEI testing.
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Background

Adolescents (15-19 years) and youth (20-24 years) living
with HIV are less likely to be on antiretroviral treatment
(ART) and to be retained in care compared to both children
and adults living with HIV [1-5]. Pregnant and postpartum
adolescents (<20 years) and young (20-24 years) women
living with HIV (AYWLH) are at higher risk for being lost
from antenatal care (ANC) and ART services, and are less
likely to receive the full package of prevention of mother-
to-child HIV transmission (PMTCT) interventions com-
pared to older women living with HIV (WLHIV) [6-10].
A study in Kenya found that, compared to pregnant adult
women living with HIV (> 20 years), adolescents attended
fewer antenatal visits, were less likely to be on ART, and
fewer of their infants received HIV-prophylaxis [6].

In order to maintain the health of AYWLH and to pre-
vent MTCT, it is critical that all pregnant AYWLH receive
the full package of PMTCT services, including HIV test-
ing and prophylaxis for HIV-exposed infants (HEI) and
continued lifelong ART for mothers. While approaches to
improve PMTCT retention have been identified [11, 12],
there has been little research into interventions specifically
targeted to the needs of pregnant and postpartum AYWLH
[9]. Barriers to ART retention in the general adolescent
population include fear of disclosure, social isolation and
challenging relationships with healthcare workers [13,
14]. For pregnant AYWLH, these may be compounded by
receipt of ANC services in clinics designed for adults.

There is an urgent need to identify differentiated ser-
vice delivery (DSD) approaches that improve outcomes
in pregnant and postpartum AYWLH. The group ANC
model, which aims to build peer support and reduce feel-
ings of isolation, is an intervention that has been shown to
improve ANC retention and pregnancy outcomes among
adolescents [15, 16]. There are no known previous studies
of group antenatal care in the context of PMTCT services
for pregnant and postpartum AYWLH. We implemented
and evaluated a DSD model of enhanced PMTCT ser-
vices, including group ante- and post-natal care, aimed at
improving ART retention and uptake of testing for HEI
among pregnant and postpartum AYWLH in western
Kenya.

Methods

Intervention

Project HOPE was developed by the Kenyan National
AIDS and STI Control Program (NASCOP), the US
Centers for Disease Control and Prevention (CDC),

and ICAP at Columbia University to strengthen and
enhance existing services for ANC, PMTCT and HEI
care and testing among AYWLH. It was implemented
from December 2017 through January 2019 at seven
health facilities in western Kenya (purposively selected
based on high patient volume). All aspects of standard
of care (SOC) ANC, PMTCT and postnatal clinical ser-
vices as per Kenya national guidelines were included
in the care model. Kenya 2016 national guidelines call
for initiation of lifelong ART at HIV diagnosis for all
people living with HIV, including pregnant and breast-
feeding women, integrated ANC and ART services
for mother and infants within maternal child health
(MCH) clinics for 24 months, and polymerase chain
reaction (PCR) HIV testing at 6—8 weeks of life for HEI
[17]. In 2014, Kenya introduced the Adolescent’s Pack-
age of Care which includes information and resources
for health care workers who provide care to adolescents
on best practices for HIV prevention and care and
treatment services [18].

As part of the HOPE DSD model, all pregnant
AYWLH attending ANC at participating facilities were
asked to come to monthly group ANC visits, or “HOPE
sessions” through six months postpartum, instead of
individual care visits (women declining HOPE sessions
could attend individual ANC visits). HOPE sessions
were held according to monthly schedules at each facil-
ity and included the services in Fig. 1. Women gradu-
ated out of HOPE services and returned to SOC when
their infants reached six months.

At each health facility, up to three nurses and a men-
tor mother (recently pregnant AYWLH) were trained
by the study team and oversaw HOPE sessions with
bimonthly visits from clinical mentors. At the start of
the project, all pregnant AYWLH who were already
attending services at the health facility were invited to
attend their next ANC visit during a HOPE session; all
postpartum AYWLH who had delivered in the previous
three months were invited to join separate postnatal
HOPE sessions (there were no exclusion criteria). The
model was designed for a maximum of 13 women per
session; at larger facilities, multiple HOPE ANC and
postnatal groups were held per month. Groups were
designed to include women who were of (roughly) the
same gestational age and women remained in the same
groups throughout their pregnancies. Consent was
not required as the facility offered the service as a new
model of care for all pregnant AYWLH.
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HOPE Antenatal Sessions

Health talk

Nurses conduct interactive and youth-friendly
health talks on ANC and PMTCT topics
including pregnancy care, ART adherence
and birth planning

Self-care

Women measure their own weight and blood
pressure and work in pairs to administer ART
adherence and TB screening

Exam

Nurses conduct physical exams in private
space, including review of information from
self-care, answer questions and provide
referrals for care as needed

Support Group
Peer-led support group session focused on

needs and concerns of pregnant adolescent
and young women living with HIV including
disclosure and adherence

HOPE Postnatal Sessions

Health talk

Nurses conduct interactive and youth-friendly
health talks on postnatal and PMTCT topics
including ART adherence, infant care and
infant testing

Self-care

Women measure their own weight and blood
pressure, weigh infants, review milestones
and administer ART adherence and TB
screening

Exam
Nurses conduct physical of mothers and

infants, answer questions and provide
referrals for care as needed

Support group

Peer-led support group session focused on
needs and concerns of new adolescent and
young mothers living with HIV including
adherence and infant testing

BHe

Additional Services

HOPE services also included: facility social workers available for one-on-one meetings during HOPE sessions, text
reminders about HOPE sessions, follow-up by phone when women missed sessions, linkage to community organiza-
tions offering resources for education support, income generation, vocational training and other support services.

Fig. 1 Project HOPE group care model for adolescent and young pregnant women living with HIV developed by ICAP at Columbia University

Data sources

Routinely-collected facility data were reviewed to com-
pare outcomes among women attending ANC at the
seven project health facilities during the HOPE project
(December 2017 through January 2019; “post-period”
with data collection through June 2019) to the outcomes
of a cohort of women who attended care at the same
facilities prior to the project (January through Decem-
ber 2016; “pre- period”). The evaluation included women
newly enrolled in ANC and starting ART during the
pre- and post-periods with documented ART data at the
facility. Women already enrolled in ANC services when
the project started were excluded from the evaluation,
as were women not found in the ART register. Trained
data collectors abstracted information from the national
paper-based ANC, ART and HEI registers at the end of
implementation. Data from ANC registers included ges-
tational age, parity, marital status and known or new HIV
diagnosis at first ANC visit. ART register data provided
initiation date, regimen, months of ART pick-up, and
documentation of: lost to follow-up (LTFU), transfer to

another facility, death, or stopped ART. Descriptive char-
acteristics of women in the pre- and post-period cohorts
disaggregated by age group (<20 vs. 20-24 years) were
compared using Cochran-Mantel-Haenszel (adjusted for
facility) and Wilcoxon tests.

Evaluation and statistical analyses

The primary outcome was the incidence rate of LTFU
in the first six months after enrollment in ANC ser-
vices among women who initiated ART. Person-time
was estimated using first ANC visit date and last ART
pick-up date (last day of last month woman received
ART). Women with a date of transfer to another facility
or death were censored at last ART pick-up and those
with less than six months of ART data missing transfer
or death date were considered LTFU. Poisson regres-
sion was used to estimate incidence rates for LTFU in the
first six months after enrollment in PMTCT services in
the pre- and post-period cohorts. To assess whether the
HOPE intervention reduced LTFU, multivariable Poisson
models were used to compare incidence rate ratios (IRR)
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of LTFU between the pre- and post-cohorts for women
within age groups. Models were adjusted for a priori
determined predictors of retention in PMTCT: gesta-
tional age (weeks), parity, known HIV status at enroll-
ment in ANC and already on ART at first ANC visit. For
the main analysis comparing the pre- and post-period
cohorts, we included all newly enrolled women in the
post-period cohort, including those who never attended
a HOPE session consistent with an intent-to-treat analy-
sis. We also conducted a pre- and post-period compari-
son using the subset of women from the post-period who
attended at least one HOPE session.

The proportion of women whose infants received early
infant HIV diagnostic (EID) testing at 6—-8 weeks and
test results were compared between the pre- and post-
periods using data abstracted from the paper-based HEI
registers. Women in the post-period who had not deliv-
ered or whose infants were not estimated to have reached
6—8 weeks of age at data collection were excluded (date of
delivery was not available; infant age based on mother’s
gestational age at first ANC visit; not accounting for preg-
nancy loss or multiple births). Modified Poisson relative
risk (RR) regression models with robust standard errors
were used to compare HEI testing at 6—8 weeks between
the pre- and post-period adjusted for the same covari-
ates noted above. All models were adjusted for intra-site
clustering across the seven facilities. Analyses were con-
ducted in SAS 9.4 (SAS Institute Inc., Cary,NC,USA).

This study was reviewed and approved by the CDC
Institutional Review Board (IRB) (protocol #7011.0) and
approved by the Columbia University Irving Medical
Center (CUIMC) IRB and the Kenya Medical Research
Institute (KEMRI). A waiver of consent was granted by
the CUIMC IRB and the KEMRI ethics boards for use of
routinely collected retrospective data for the evaluation.
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All methods were performed in accordance with the rele-
vant guidelines and regulations (Declaration of Helsinki).

Results

Participant characteristics pre/post

In the pre-period, 223 (63.2%) of 353 pregnant AYWLH
newly enrolled in ANC at the seven project health facili-
ties had ART data. Of the 223 AYWLH with ART data,
68 (30.5%) were on ART prior to the first ANC visit, 119
(53.4%) started ART within 7 days of the first ANC visit,
and 36 (16.1%) started ART >7 days after the first ANC
visit (Fig. 2). Among the 130 (36.8%) women missing
ART initiation dates, 14 (10.8%) refused ART, 39 (30.0%)
were noted as being on ART at another facility, 28
(21.5%) were indicated as being on or starting ART but
were not found in the ART register and 49 (37.7%) had
no information about ART status in either the ANC or
ART registers. In the post-period 450 pregnant AYWLH
were newly enrolled in ANC, among whom 320 (71.1%)
had ART data; 162 (50.6%) were on ART at the first ANC
visit, 132 (41.3%) started ART within 7 days, and 26
(8.1%) started > 7 days after first ANC (pre vs. post-period
proportion of women with ART data p=0.02). Of the 130
women missing ART initiation dates, 16 (12.3%) refused
ART, 77 (59.2%) were indicated to be on ART at another
facility, 35 (26.9%) were noted as on ART or started ART
but were missing an ART record and 2 (1.6%) women had
no information (Fig. 2).

Of the 223 women with ART data included in the
analysis from the pre-period, 47 (21.1%) were <20 years
of age and 176 (78.9%) were 20—24 years of age, while in
the post-period cohort of 320 women with ART data, 53
(16.6%) were < 20 years and 267 (83.4%) were 20—24 years
(Table 1). Median gestational age at first ANC visit
was 22 weeks (interquartile range (IQR) 16-26) in the

Pre-period

Post-period

353 pregnant AYWLH <25 years newly enrolled in ANC
January - December 2016
69 (19.5%) <20 years, 284 (80.5%) 20-24 years

450 pregnant AYWLH <25 years newly enrolled in ANC
December 2017 - January 2019
85 (18.9%) <20 years, 365 (81.1%) 20-24 years

223 (63.2%) had ART
data
* 68 (30.5%) on ART
* 119 (53.4%) started
ART within 7 days of
first ANC
* 36 (16.1%) started
ART >7 days after first
ANC
Included in LTFU
outcome analysis

130 (36.8%) missing ART

data

* 14 (10.8%) refused ART

* 39 (30.0%) noted as on
ART at other facility

* 28 (21.5%) noted as on or
started ART in ANC but no
ART record

* 49 (37.7%) missing ART
register data

320 (71.1%) had ART
data
162 (50.6%) on ART
132 (41.3%) started
ART within 7 days of
first ANC
* 26 (8.1%) started
ART >7 days after
first ANC
Included in LTFU
outcome analysis

130 (28.9%) missing ART

data

* 16 (12.3%) refused ART

* 77 (59.2%) noted as on
ART at other facility

35 (26.9%) noted as on or
started ART in ANC but no
ART record

* 2 (1.6%) missing ART
register data

Fig. 2 Antiretroviral treatment (ART) status information in antenatal care (ANC) among newly enrolled pregnant adolescent and young women
living with HIV (AYWLH) < 25 years of age in the pre- and post-periods. ANC: antenatal care; ART: antiretroviral therapy; LTFU: loss to follow-up
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pre-period and 20 weeks (IQR 14-26 in the post-period
(p-value=0.11). Women in the post-period were signifi-
cantly more likely to have a known HIV diagnosis (49.3%
pre, 62.8% post%, p<0.001) and to be on ART at first
ANC (30.5% pre, 50.6% post, p<0.0001). Among the 320
women in the post-period cohort, 255 (79.7%) attended
at least one HOPE session, median number of visits was 7
(IQR 5-9) (Table 1).

Incidence of LTFU

Incidence rates of LTFU over the first six months after
enrollment in ANC services among women in the pre-
and post-periods are shown in Table 2, overall and by age
group. Among women < 20 years, LTFU in the pre-period
was 2.36 per 100 person months (95%CI 1.06-5.25)
(14.2% LTFU by six months) and 1.41 per 100 person
months (95%CI 0.53-3.77) (8.5%) in the post-period.
LTFU rates among women 20-24 years remained the
same across the pre- and post-periods at 1.55 per 100
person months (95%CI pre: 0.93-2.57; post: 1.01-2.34)
(9.3%). For post-period women who attended at least one
HOPE session, the rate of LTFU in those <20 years of age
was 0.78 per 100 person years (95%CI 0.19-3.11) (4.7%)
and for women 20-24 years, it was 1.13 per 100 person
years (95%CI 0.65—1.94) (6.8%) (Table 2).

In unadjusted Poisson models comparing women in
the pre- and post-period cohorts (including those who
did not attend HOPE), among women < 20 years of age,
the rate of LTFU in the first six months after enrollment
in ANC was not significantly different (incidence rate
ratio (IRR) 0.60, 95%CI 0.30-1.19). In adjusted models,
adolescents in the post-period had lower rates of LTFU
compared to the pre-period; however, this finding did not
meet the threshold of statistical significance (adjusted
IRR (aIRR) 0.62, 95%CI 0.38-1.01, p=0.057) (Table 3).
Among women 20-24 years, there was no statistically
significant reduction in LTFU between the pre- and
post-periods in either univariable or adjusted models
(IRR 0.99, 95%CI 0.55-1.81; aIRR 1.18, 95%CI 0.72—1.94)
(Table 3). Known HIV-positive status at first ANC visit
was protective against LTFU in the first six months in
both age groups, and among women 20-24 years, being
on ART at the first ANC visit was also associated with
lower LTFU (aIRR 0.66, 95%CI 0.44—0.98).

Infant testing outcomes

Overall, there were 505 AYWLH with infants included
in the analysis of HEI testing, 223 (100.0%) from the pre-
period and 282 (88.1%) from the post-period (Table 4).
In the pre-period cohort, 153 (68.6%) infants received
6 week EID testing compared to 218 (77.3%) in the post-
period cohort indicating a 10% overall increase in infant
testing (adjusted risk ratio (aRR) 1.10, 95%CI 1.01-1.21).
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Discussion
Following the introduction of a group antenatal care
model for pregnant adolescents and young women liv-
ing with HIV in Kenya, we observed a reduction in the
incidence of LTFU at six months from 2.36 per 100
person months to 1.41 per 100 person months among
women < 20 years of age. Although we observed increased
retention among pregnant adolescents during the HOPE
intervention, our sample of adolescents was small, and
our findings did not meet the threshold for statistical sig-
nificance (p=0.057). HEI testing at 6—8 weeks was signif-
icantly higher following our intervention. We found that
for women 20-24 years of age there was a 10% increase
in EID overall and a 20% increase among women who
attended HOPE. Given the paucity of data on interven-
tions for pregnant and postnatal AYWLH, we believe
the HOPE group model warrants further study as an
approach to care for this highly vulnerable group.
Effective strategies for improving retention of ado-
lescent pregnant and postnatal AYWLH are urgently
needed [6-8, 10, 19] and we believe that our findings pro-
vide evidence that models providing adolescent-friendly
services focused on the psychosocial needs of this vulner-
able population warrant further examination. Using data
from previous studies on barriers to care for adolescents
living with HIV [14], HOPE was designed to foster social
support through the group visit model, to engage women
to participate in their own healthcare through self-care
and to make services more adolescent-friendly for young
mothers. We found an almost 40% reduction in LTFU.
And, while our study was underpowered to detect a sig-
nificant effect in this age group, our findings suggests that
this model may hold promise for improving retention.
The HOPE model did not appear to improve reten-
tion among young women living with HIV 20-24 years
suggesting that they have different needs that were not
addressed by our intervention. In both the pre- and
post-period cohorts, women 20-24 years were signifi-
cantly more likely to have children, be married, and to
know their status. HOPE services did, however, sig-
nificantly improve uptake of HEI testing among women
20-24 years which is very encouraging as early diagnosis
and immediate ART initiation are critical for improving
survival among infants with HIV infection [20]. Among
the adolescents, two-thirds (64%) in the pre-period and
77% in the post-period were having their first child,
and most adolescents in both periods were newly diag-
nosed at first ANC. These very young mothers may have
benefited specifically from the social support offered
through HOPE services which may explain the discrepant
findings across age groups and suggests that our interven-
tion may be better suited to meet the needs of pregnant
adolescents living with HIV. Other interventions will be
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Table 2 Incidence rates, loss to follow-up among adolescent and young women living with HIV (AYWLH) <25 years of age newly
enrolled in antenatal care (ANC) services with antiretroviral therapy (ART) start date at seven HOPE project facilities in Kenya (N=543)

Number loss to Person months Incidence rate per Incidence per 100 95%Cl Proportion LTFU
follow-up per group month person months at six months
Pre-period (N=223)
<20 years 6 255 0.0236 2.36 1.06-5.25 14.2
20-24 years 15 969 0.0155 1.55 093-2.57 9.3
Total 21 1224 0.0172 1.72 1.12-2.63 10.3
Post-period all women (N=320)
<20 years 4 283 0.0141 141 0.53-3.77 85
20-24 years 22 1430 0.0154 1.55 1.01-2.34 9.3
Total 26 1713 0.0152 1.52 1.03-2.23 9.1
Post-period HOPE attendees (N =255)
<20 years 2 257 0.0078 0.78 0.19-3.11 4.7
20-24 years 13 1153 00113 1.13 0.65-1.94 6.8
Total 15 1410 0.0106 1.06 0.64-1.76 64

needed to retain women 20—24 years. An additional find-
ing of our study was that known HIV-positive status at
the first ANC visit was protective against LTFU in both
age groups. These data suggest that enhanced support
services are needed for adolescent and young pregnant
women at the time of HIV diagnosis to help them accept
their status and receive the care they need.

Our evaluation has several important strengths, includ-
ing our focus on identifying a model of care to meet the
needs of pregnant AYWLH, an overlooked but vulner-
able group, and our findings from routine care settings.
The project was conducted in the same types of health

facilities where most women accessing PMTCT in sub-
Saharan Africa receive care, and services were delivered
by facility staff nurses rather than trained research staff.
Despite the common space and resource constraints
that many health facilities face in similar settings, the
project sites were able to conduct the services and show
some impact from the intervention. We believe this is
a strength as it indicates that this intervention could be
undertaken in other resource-limited settings. Finally,
few studies have reported retention estimates for adoles-
cents, as such our study provides important new infor-
mation. A 2018 systematic review of PMTCT retention in

Table 3 Incidence rate ratios (IRR) for loss to follow-up in first 6 months after first ANC among adolescent and young women living
with HIV (AYWLH) < 25 years among those with antiretroviral therapy (ART) start dates by age group, Kenya (N=543)

AYWLH < 20 years of age AYWLH 20-24 years of age
Adjusted 95%Cl p-value Adjusted 95%Cl p-value
incidence rate incidence rate
ratio ratio
Pre-period vs. Post-period (all post-period AYWLH)

Post-period (ref: pre-period) 0.62 0.38-1.01 0.057 1.18 0.72-1.94 0.50
Gestational age weeks 0.96 0.88-1.05 042 0.99 0.97-1.02 0.65
Parity 14 (ref: 0) 0.16 0.02-1.12 0.07 1.02 0.48-2.16 0.96
Known HIV + at first ANC (ref: newly diagnosed) 0.08 0.02-0.37 <0.01 0.40 0.15-1.04 0.06
On ART at first ANC (ref: started ART first ANC) 283 0.62-12.98 0.18 0.66 0.44-0.98 0.04

Pre-period vs. Post-period (women attending HOPE)

Post-period (ref: pre-period) 0.41 0.08-2.05 0.28 0.85 0.46-1.57 0.60
Gestational age weeks 0.98 0.90-1.08 0.71 0.99 0.96-1.01 0.30
Parity 14 (ref: 0) 0.23 0.02-2.09 0.18 0.98 041-2.35 097
Known HIV +at first ANC (ref: newly diagnosed) - - - 0.52 0.16-1.71 0.29
On ART at first ANC (ref: started ART first ANC) 1.89 0.19-18.98 0.59 0.50 0.31-0.80 <0.01

Adjusted models for women < 20 years did not include a corrected for clustering within facility as sparse did not allow for model convergence; 95%Cl: 95% confidence
interval (adjusted for all variables included listed and intrasite clustering by facility); - indicates estimates that could not be generated due to sparse data
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Option B+ settings reported six-month retention from
nine studies ranging from 47 to 88% (pooled estimate of
72.9%, 95%CI 66.4—78.9) but did not provide age-specific
estimates [21]. The lack of retention data for AYWLH in
PMTCT services is concerning given their higher risk for
poor outcomes [9].

There are also limitations, including that almost
37% of women in the pre-period and 29% in the post-
period were excluded from our analysis due to lack of
ART data. The purposive approach to site selection
which included mostly large health facilities may have
contributed to this issue as women may attend only
their first ANC visits at these sites as they offer more
advanced care, including onsite laboratory services,
than many lower level clinics which are attended for
follow-up visits. The lack of documentation of these
patterns of service utilization is a barrier to under-
standing outcomes among all women attending ANC
and PMTCT services which has been previously noted
[22, 23]. As a result of the missing outcomes of these
women and because our study relied on routinely col-
lected information from ART registers which may have
incomplete data, it is possible that we have overesti-
mated true LTFU among all AYWLH who attended a
first ANC visit. A recent meta-analysis of tracing stud-
ies of PLHIV identified that women are more likely to
have undocumented or ‘silent’ transfer; however this
was not assessed by pregnancy status [24]. Our analy-
sis was also limited to six-month retention after ANC
entry whereas national guidelines call for women to
remain in PMTCT services for up to 24 months. Longer
term outcome data are needed to understand whether
this intervention could retain pregnant and postnatal
AYWLH for this period. Our study also used a pre-
period comparison group and we cannot assess the
extent to which improvements in PMTCT services
between the pre- and intervention periods may have
contributed to the reductions observed in LTFU in the
latter period. In addition, higher proportions of women
had known HIV-positive status and were already on
ART at the first ANC visit in the intervention period,
and these factors were found to be protective against
LTFU. While we accounted for these differences in our
adjusted models to isolate the effect of the intervention,
these findings suggest positive trends in knowledge of
HIV-positive status and ART initiation among adoles-
cent and young women in Kenya from 2016 to 2019.
Finally, our small sample size of only 100 adolescents
limited our ability to measure statistically significant
findings, however our effect estimate was large (aIRR
0.62) and our confidence interval (0.38—1.01) suggests
that the intervention very likely had a protective effect.
We hope that future studies using more robust designs,
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including cluster randomized trials, will be conducted
to evaluate the impact of group antenatal care and
enhanced adolescent-friendly PMTCT services.

Conclusions

Interventions are urgently needed to improve outcomes
among pregnant and postnatal AYWLH. We provide
qualified evidence for an intervention that increased
uptake of early infant diagnosis and may improve early
retention in newly enrolled AYWLH in PMTCT services.
Further evaluation are needed of DSD models similar to
Project HOPE that support the health and psychosocial
needs of this highly vulnerable group are needed.
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